REMARKS 

Claims 36, 39-43, 47, 57, 59, 60, and 89-97 are pending. Claims 89-91 
were rejected under 35 U.S.C. § 1 12, first paragraph, and claims 36, 39-43, 47, 57, 
59, 60, and 92-97 were rejected under 35 U.S.C. § 103(a). 

Support for the claim amendments 

Claim 36 has been amended to incorporate the features of cancelled claims 
39 and 40 and now refers to isolated cells or tissue, support for which may be 
found, for example, on page 12, lines 24-30. In addition, claims 36, 59, and 60 are 
now drawn to transplantable compositions for use in humans comprising a cell or 
tissue having an HLA class I surface antigen. Such cells and tissues are described 
throughout the specification, for example, on page 12, lines 24 to 26, and page 17, 
lines 12 to 25. Furthermore, claim 41 has been amended to correct claim 
dependency. No new matter has been added by these amendments. 

Rejections under 35 U.S.C. § 1 12, first paragraph 

Claims 89-91 were rejected under 35 U.S.C. § 1 12, first paragraph, on the 
basis that the specification fails to provide an enabling disclosure or an adequate 
written description of the invention, and also fails to present the best mode for 
carrying out the invention. 

Turning to the first ground of rejection, the current Office Action asserts 
that the specification lacks guidance as to making and using a genetically- 
engineered cell. Applicant believes that this basis for the enablement rejection is 
unfounded. 

On this point, the Examiner is directed to the specification, for example, at 
pages 10-12. There Applicant provides methods and published references 
disclosing techniques useful for genetically engineering cells having decreased 
class I expression. For example, under the heading of "Transgenic Animals with 



Decreased HLA Class I Expression," beginning on page 10, line 3, Applicant 
states 

As an alternative or an adjunct to masking surface antigens on cells 
of donor tissues prior to transplantation, such tissues can be grown in 
transgenic animals which have been genetically altered so that 
surface antigen expression is diminished. Such transgenic animals 
can be made by standard transgenic techniques, employing genes 
which delete or inactivate the gene encoding the target antigen, or 
delete or inactivate a gene necessary for its expression on the cell 
surface, by homologous recombination. For example, in the case of 
HLA class I expression, homologous recombination can be used 
either to delete or inactivate the HLA class I molecule itself, or to 
inactivate or delete a companion molecule necessary for its surface 
expression, * * *. 

Applicant further states at page 10, lines 21-25 

Inhibition of class I expression on the surfaces of cells, e.g., islet 
cells, can thus be achieved either by deletion or inactivation of one 
of the HLA class I chains, or by deletion or inactivation of the 
carrier P-2 microglobulin molecule, * * *. 

Applicant also states, under the heading ''In Vitro Methods to Decrease 

HLA Class I Expression," beginning on page 11, line 5, that 

Transfection of cultured kidney cells with fragments of adenovirus 
causes elimination of surface HLA class I antigenic expression, * * 

Furthermore, under the heading "Local Blockage of Recipient T-Cell 

Receptors with Secreted Donor Antigens," beginning on page 11, line 28, 

Applicant states that 

[I]n the case of donor tissue containing parenchymal cells bearing ^ 
surface HLA class I antigen, rather than masking the antigen, those 
cells can be transfected with DNA encoding soluble antigen, which 
is secreted and which competitively binds to the CDS receptor on the 
T-lymphocytes of the recipient which would otherwise bind to the 
membrane-bound HLA class I antigen on the donor tissue cells. The 
techniques for carrying out this procedure will be analogous to 
methods used by other workers to bring about secretion of a 
recombinant protein in concert with insulin secretion, * * *, 
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These sections of the specification describe techniques that may be used to 
successfully genetically manipulate a cell. Disrupting a gene in a cell and 
transfecting DNA into a cell are clear examples of genetically engineering a cell 
and these techniques are standard in the art. Furthermore, support for the term 
"genetically-engineered" may be found on page 19, line 4, of the specification. 

Tuming to the assertion that Applicant's specification fails to provide an 

adequate written description of genetically-engineered cells, Applicant notes that 

the adequate written description requirement of 35 U.S.C. § 1 12, ^ 1 provides: 

the specification shall contain a written description of 
the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and 
exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly 
connected, to make and use the same... 

The written description requirement serves "to ensure that the inventor had 
possession, as of the filing date of the application relied on, of the specific subject 
matter later claimed by him; how the specification accomplishes this is not 
material." In re Wertheim, 541 F.2d 257, 262, 191 U.S.P.Q. 90, 96 (C.C.P.A. 
1976). In order to meet the written description requirement, the applicant need not 
utilize any particular form of disclosure to describe the subject matter claimed, but 
"the description must clearly allow persons of ordinary skill in the art to recognize 
that [he or she] invented what is claimed." In re Gosteli, 872 F.2d 1008, 1012, 10 
U.S.P.Q.2d 1614, 1618 (Fed. Cir. 1989) (citation omitted). Stated another way, 
"the applicant must . . . convey with reasonable clarity to those skilled in the art 
that, as of the filing date sought, he or she was in possession of the invention." 
Vas-Catk Inc, v. Mahurkar, 935 F.2d 1555, 1563-64, 19 U,S.P.Q.2d 1111,1117 
(Fed. Cir. 1991). 

As is stated above, claims 89-91 are drawn to transplantable compositions 
that include genetically-engineered cells where class I surface antigens have been 
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masked or partially or fully eliminated. Applicant's specification explicitly 
describes to the skilled worker what is claimed. For example, as is discussed 
above, Applicant explicitly describes methods for producing cells that have 
decreased expression of class I molecules. Clearly, Applicant was in possession of 
the claimed invention at the time the application was filed and provided a written 
description that readily enables the skilled worker to produce genetically- 
engineered cells falling within the claimed subject matter. There can be no 
question that Applicant's specification conveys clearly to those skilled in the art 
that the inventor has invented the claimed subject matter. Applicant's 
specification therefore satisfies the written description requirement of § 112. This 
rejection may be withdrawn. 

The final basis for the present enablement rejection is the contention that, 
according to the Examiner, Applicant's specification fails to present the best mode 
contemplated by the Applicant for carrying out the invention. Regarding the 
requirements for rejection for lack of best mode, the MPEP (§ 2165.03, Rev. 1., 
February 2000) states that "the examiner should assume that the best mode is 
disclosed in the application, unless evidence is presented that is inconsistent with 
that assumption." As is noted above. Applicant's specification not only describes 
the claimed invention, but also teaches how to make and use the claimed 
genetically-engineered cells. Moreover, the Office has failed to provide evidence 
supporting the rejection for lack of best mode. Accordingly, this final basis for the 
enablement rejection should be withdrawn. 

Rejections under 35 U.S.C. § 103(a) 

Claims 36, 39-43, 47, 57, 59, 60, and 92-97 were rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Stock et al {Journal of Surgical Research 
46:317-321, 1989) in view of Faustman et al {Proc, Natl Acad, ScL USA 
78:5156-5159, 1981). This rejection is addressed as follows. 
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Stock et aL describe in vitro experiments in which murine pancreatic islet 
cells were treated with intact anti-class I murine monoclonal antibody and then 
incubated with murine T-lymphocytes. In addition, Stock et aL report, under 
"Results" on page 319, that "generation of allospecific CTL [cytotoxic T- 
lymphocytes] was nearly abrogated by anti-MHC class I pretreatment" and go on 
to suggest, in the last paragraph on page 320, that a "possibility [for preventing 
rejection] could involve blocking the MHC class I signal with an F(ab)2 fragment 
of the appropriate anti-MHC class I antibody." 

Applicant submits that the claimed invention is not obvious over the Stock 
et aL reference. First, Applicant's discovery that F(ab)2-masked islet cells of one 
species could be successfully transplanted into an animal of a different, unrelated 
species without rejection, and with long-term maintenance of function, was totally 
unexpected and could not have been predicted from Stock et aL or any other prior 
art. Stock et aL carried out in vitro experiments, which, as is well known, 
frequently fail to be predictive of in vivo results. In the in vivo world, many 
factors could have prevented success. For example, nothing in the Stock et aL in 
vitro experiments takes into account the humoral, i.e., B-cell-mediated, immune 
response known to play a major role in the rejection of transplanted tissue. Before 
Applicant carried out her experiments, it could not have been predicted that F(ab)2 
masking would allow successful, long-term transplantation of foreign tissue into a 
living animal without humoral immune system-mediated rejection. Applicant 
found that the F(ab)2-pretreated transplanted tissue was essentially free of adjacent 
lymphocyte deposits 200 days following transplantation, and further found that the 
transplanted cells were functional after 200 days. Certainly nothing in Stock et aL 
was predictive of this dramatic result. 

Furthermore, even as to the T-lymphocyte response to which Stock et aL 
confine themselves (putting aside other potential in vivo problems such as a likely 
B-cell response). Applicant's results were surprising and unexpected. In the Stock 
et aL experiment, measuring cytolytic T-cell activity was carried out immediately 



following the contacting of freshly masked islet cells with lymphocytes. The 
abrogation of the CTL response was thus measured only in the extreme short-term; 
one of ordinary skill in the art would have expected that, over time, when the 
masking antibody dissociated from the islet cells, the CTL response would take 
place, particularly in vivo, where a limitless supply of potential CTLs is available. 

Based on the results of the Stock et al experiments, one of ordinary skill in 
the art would not have expected masking to have succeeded by substituting F(ab)2 
fragments for intact antibodies. Stock et al used intact antibodies, which cannot 
be used in vivo because the Fc portion would fix complement and bring about lysis 
of the transplant. But if one were to have addressed this problem by substituting 
F(ab)2 fragments for intact antibody molecules, one would have expected to 
compound the potential problem of antibody dissociating from the transplant, 
exposing the previously masked antigens to the host's T-lymphocytes. As was 
well known, F(ab)2 fragments have notoriously low affinities for cell surface 
antigens, compared to intact antibodies. For example, Winearls et aL 
{Transplantation 28:36-39, 1979; copy enclosed) report that F(ab)2 fragments are 
100 times less effective than intact IgG in enhancement of graft tolerance, and go 
on to warn, in the last paragraph on page 39, that "this large difference in potency 
makes the clinical use of F(ab)2 impractical." Thus the long-term success obtained 
by Applicant was all the more surprising, as it employed F(ab)2 fragments. 

In sum, there could have been no reasonable basis for predicting, based on 
the Stock et al in vitro experiments using murine cells, that Applicant could 
successfully implant tissue into a human, and that this tissue would survive and 
remain functional for a prolonged period of time. 

Turning to the Faustman et al reference. Applicant notes that this reference 
also fails to provide a reasonable basis for predicting the success of the claimed 
invention. Faustman et al disclose the treatment of islets with anti-MHC class II 
antibodies and complement prior to transplantation. Unlike the instant invention, 
which is drawn to the masking of MHC class I antigen on cells, the Faustman et 



al. reference teaches the removal of MHC class II bearing cells. In Faustman et 
aL, the removal of MHC class II bearing cells was taught to be important to 
eliminate passenger lymphocyte cells that may be present in the graft. In contrast 
to MHC class II molecules which are expressed only on Ijmiphoid cells, MHC 
class I molecules are present on all nucleated cells. Furthermore, the method 
disclosed in the Faustman et al. reference is directed toward the removal of cells 
by lysis using antibody and complement. As all cells in the graft express MHC 
class I molecules, if, instead of whole anti-class II antibodies, whole anti-class I 
antibodies were used in this method, the entire graft would be lysed. The instant 
claims are directed to the masking of class I antigens with a non-lytic masking 
agent that will not result in the lysis and removal of cells. Accordingly, Applicant 
submits that the method disclosed by Faustman et al. is irrelevant to the claimed 
invention. 

In addition, there was no motivation to combine the teachings of Stock et 
al and Faustman et al. For the reasons presented above, the in vitro method 
employed by Stock et aL cannot be used to accurately predict the in vivo 
effectiveness of a treatment. As a matter of fact, Apphcant's specification, see for 
example groups 3 and 4 of Table 1, teaches that the use of whole anti-MHC class I 
antibodies, such as those used by Stock et aL, would be utterly ineffective in an in 
vivo environment. Moreover, the use of the Stock et al. method would result in 
accelerated rejection in vivo. The in vivo results taught by Faustman et aL are 
based on an entirely different method of pretreatment, the use of anti-MHC class II 
antibodies, not anti-MHC class I antibodies, than that presently claimed or that 
used by Stock et aL Consequently, one of ordinary skill in the art would not have 
been motivated to combine the references in the manner suggested by the 
Examiner and, thus, the in vivo success of Faustman et al could not have been 
used to predict whether the method of Stock et al would succeed in vivo. In view 
of these arguments, Applicant submits that the § 103 rejection should be 
withdrawn. 



Information Disclosure Statement 

Applicant also draws the Examiner's attention to the Information 
Disclosure Statement mailed on April 19, 2001 and requests that the Form PTO- 
1449 submitted with that statement be initialed and returned with the next Action. 
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CONCLUSION 



Applicant submits that the claims are in condition for allowance and such 
action is respectfully requested. 

A marked-up version indicating the amendments made to claims 36, 41, 59, 
and 60, and a clean version of all pending claims reflecting entry of the 
amendments, are enclosed. 

Also enclosed is a petition to extend the period for replying for three 
months, to and including October 23, 2001 . 

If there are any charges or any credits, please apply them to Deposit 
Account No. 03-2095. 



Respectfully submitted, 





Clark & Elbing LLP 
176 Federal Street 
Boston, MA 02110 




Telephone: 617-428-0200 
Facsimile: 617-428-7045 
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Version with Markings to Show Changes Made 

Cancel claims 39, 40, and 47. 
Amend claims 36, 41, 59, and 60. 

36. (Three times amended) A transplantable composition for use in 
humans comprising [a cell] isolated cells or isolated tissue of a type normally 
bearing [a] an HLA class I surface antigen that causes an immune response against 
the cell or tissue in a human recipient, wherein the antigen is modified, masked, or 
has been partially or wholly eliminated to decrease said immune response, such 
that upon introduction of the composition into a human, lysis of said cell or tissue 
is prevented : wherein 

(a) said class I antigen is masked by contacting said cell or tissue with a 
masking agent which is capable of forming a complex with said class I antigen on 
said cell or tissue; 

(b) said class I antigen on said cell or tissue is modified by capping: or 

(c) said class I antigen on said cell or tissue is partially or wholly eliminated 
by inhibiting expression of said antigen on said cell or tissue . 

41. (Twice amended) The composition of claim [40] 36, wherein the 
antigen is masked with at least two masking agents. 

59. (Three times amended) A transplantable composition for use in humans 
comprising a cell or tissue of a type normally bearing [a] an HLA class I surface 
antigen that causes an immune response against the cell or tissue in a human 
recipient, wherein the antigen is masked such that upon introduction of the 
composition into a human, lysis of said cell or tissue is prevented. 

60. (Three times amended) A transplantable composition for use in humans 
comprising a cell or tissue and at least one masking agent, wherein the masking 



agent binds to [a] an HLA class I surface antigen of the cell or cells comprising the 
tissue that causes an immune response against the cell or tissue in a human 
recipient such that upon introduction of the composition into a human, lysis of said 
cell or tissue is prevented. 



Clean Version of all Pending Claims 



36. (Three times amended) A transplantable composition for use in humans 
comprising isolated cells or isolated tissue of a type normally bearing an HLA 
class I surface antigen that causes an immune response against the cell or tissue in 
a human recipient, wherein the antigen is modified, masked, or has been partially 
or wholly eliminated to decrease said immune response, such that upon 
introduction of the composition into a human, lysis of said cell or tissue is 
prevented; wherein 

(a) said class I antigen is masked by contacting said cell or tissue with a 
masking agent which is capable of forming a complex with said class I antigen on 
said cell or tissue; 

(b) said class I antigen on said cell or tissue is modified by capping; or 

(c) said class I antigen on said cell or tissue is partially or wholly eliminated 
by inhibiting expression of said antigen on said cell or tissue. 

41 . (Twice amended) The composition of claim 36, wherein the antigen is 
masked with at least two masking agents. 

42. (Amended) The composition of claim 41, wherein the at least two 
masking agents are obtained fi-om polyclonal antisera raised against the antigen. 

43. (Amended) The composition of claim 36, wherein the cell or tissue has 
at least two different antigens which are masked with at least two different 
masking agents. 

57. (Amended) The composition of claim 36, which comprises a neuronal 

cell 



59. (Three times amended) A transplantable composition for use in humans 
comprising a cell or tissue of a type normally bearing an HLA class I surface 
antigen that causes an immune response against the cell or tissue in a human 
recipient, wherein the antigen is masked such that upon introduction of the 
composition into a human, lysis of said cell or tissue is prevented. 

60. (Three times amended) A transplantable composition for use in humans 
comprising a cell or tissue and at least one masking agent, wherein the masking 
agent binds to an HLA class I surface antigen of the cell or cells comprising the 
tissue that causes an immune response against the cell or tissue in a human 
recipient such that upon introduction of the composition into a human, lysis of said 
cell or tissue is prevented. 

89. The composition of claim 36, wherein said composition comprises a 
genetically engineered cell. 

90. The composition of claim 59, wherein said composition 
comprises a genetically engineered cell. 

91. The composition of claim 60, wherein said composition comprises a 
genetically engineered cell. 

92. The composition of claim 36, wherein the cell is a non-lymphocytic 

cell. 

93. The composition of claim 36, wherein the tissue comprises non- 
lymphocytic cells. 
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94. The composition of claim 59, wherein the cell is a non-lymphocytic 

cell. 

95. The composition of claim 59, wherein the tissue comprises non- 
lymphocytic cells. 

96. The composition of claim 60, wherein the cell is a non-lymphocytic 

cell. 

97. The composition of claim 60, wherein the tissue comprises non- 
lymphocytic cells. 
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A QUANTITATIVE COMPARISON OF WHOLE ANTIBODY AND 
F(ah% IN KIDNEY ALLOGRAFT ENHANCEMENT* 
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Whole antkeruni, IgG, and * >9<J% pum P(ab'). preparation 
were compared for thw abUity lu enhance U^b renal allo- 
^tL^ ,n DA recipients. Despite hovin^ unimpaired anuij^n- 
bmding ^pacity, the DA aati-Lawin F(ab')« was virtually S,cf- 
fective at the highm dose iwhLed. and wa^ calcuUwd to be a 
mumnum of 100 times effoctJvd r.h«n whole antibody The 
admintotration of a iOfoJd excfic« „r F(ab'Vi before an effective 
dose of IgC did not block the enhancing effect of the latter. 

Pawrive enhmKTQment of rat renal allografbt has been achieved 
with lUUe evidence of damage the graft by donor-spedfic 
anbserum. Although the rat kidney h rebdvcly ia^ccptible 
to antibody-mediated damrtua produced xn tills way. it docs 
ot^cur in the DA(Ag-B^) to Lewis (Ag.B») combination with a 
arse dose of tiihiindng anticerum (/), and also in the August 
(Ag-R") to AS (Ag-D^) co3(nbi/iation in the presence of heterol- 
ogous complement (2|, Thi« rektive insansiUvity of kidney 
Allografts to ancibody-mediated damage ia not seen jn oth«r 
species.;A5 the rf«mage to the graft U initiated by complement 
fixatjon, the use of F(ab')., for enhfln»;emem hftfi been studied 
by several groups {3-11). 

The prevailing view is ihat F(ab')2 Qm induce enhancement 
but that 3t is Ic5L«i effective than whole IgG- However, in moat of 
the above studies the diffeTcnce in enhancing capacity of ^h«J« 
IgO and F(ah')n not adequately compared. Moreover, in 
many casen neither the purity nf the F<ab')2 nor the antigen- 
binding capacity after pepein degradabrm were adaqgat^lv eg- 
tabliihed. The purity of the F{ab')^ preparation is of 'viral 
importance, smce it i$ known tliat minute quantities of IgG can 
caiise enhancement ( /2> and, as w shown in this paper, the 
FCab-), se^ms not to interfere with the enhancing capacity of 
IgG. In this study, we report the resulca of a quantitative 
companson of the enhancing capacity for kldnev allografts of a 
DA ajui-Uwis enhancing serum and a F(ab').| preparation of 
known purity and binding ciifjacity. 

MATERIALS AND METHODS 
Rata. Inbrert male DAiAg-B") and Lewie (Ag-B'l ratR 6e^ 
tween 10 and 20 weeks of age were used hi the experimenL The 
amniala were bred and maintaiD«d in the Nuffield Departmer* 
of Surgery AnunaJ House. Renal transplantation wafc performed 
ui the LcwiA to DA renal aUograft mi)del in which passive 
enhancement ptovidee complete suppreasion of rejectioa (/) 
Renal IrnT^^lantation. The technique has been published in 
detaU (13) but certain raodifityttions have been made. The 
uretere were anaRcornosed end Co end using four 10/0 nylon 

'Th» work wa* supported by a from the Medical ReBcarch 

Council ftiMl t-hc National Kidney Foundaxion. 
' Wdlcom* S«n»r Clinical Research FeUow. 
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8utm«». Right nephrectomy was delayed until day 7, atWl 
time the rat was Teo|Minid, the transplanted kidney biot« 
and the right kidne>* removed. The function of the crsnaj^i 
was assessed by wceJdy blood unuk wtimatLons. The m 
fi^mation was at day LO. ^ 
HiAioiogy, Specimena were fixed in 10% formalin. Secti 
wcro stained with h&cmatox^in and cosin and eacamined W 
out knowledga of tiieir origin by P. R, M. i 
Enhancing s^um. Twenty nsale l^A rata were immmi 
with LeuriK spleen cdk. The initial injection consisted 
spleen in Freuod'* complete adjuvant to both bind foo^ 
BooRters of L/A gpleen is raline were injected in the "I 
footpads at weakft 3, 7, and 12, and Lp. at week U, Rata i 
bled of S 4 ml by cardiac puncturo at weeks 8, 9, 10, 13^ 
14 and exsanguinated at week 16, Sora Arotn all of these 
were pooled and the senun was coded OaS-58. 

Prtptiration of IgO and F(ab% %G was precipitated i 
the serum three times with 18% w/v S^SOa at room teioj; 
ature. F(ab')i was prepared by pepsin digestion in 0.1 M sod 
acetate bufFer. pH for 20 hr at 37 C usdng an en^ 
substrate ratio of 4% (Ml After gel filtration on G^^OOy 
F(ab')3 preparation showed minor contaminatinn with i 
gested tgG on sodium dodccyl sulfate polyacr^^amide gd 8 
trophor«s6iB. This contaminant wua reduced by paaaingH 
^(abls piroparaUon through a Protein A-Sephanjejc 4B coW 
(Pharmacia, Swden). The IgG contamlnaHon was estimc 
to be <i% by comparison with known amounts of lg(^ 
sodium dodecyl sulfate gehi. To control for eacpcrimental i 
nipulatioii during the F(ab')x preparation, a portion of| 
NaxSO«.precipit4ited IgG was incubated at pH 4.2 for 20 U 
37 C but with the omission of pepsin, anu alw filtered ox£ 
200. The IgG was adjusted to a protoin concentration pf 7^q 
ml and the lf{Rb'U to 6 m^r/ml. the protehi concentrations H 
calculated assuming an of X4.0 for 1% Aolutions forb* 
the preparatians (13). ^ 
Binding ajsay. Tlie antigen-binding capacities Of whole' 
nim. IgG, and Ffab'Ja were compared usfaig an indirect radio 
munoawny ( I6L Twenty-five micTQlitew of varymg dilntieni 
normal Renra, hyperimmune serum, IgG, or F(ab')» were 
bated with 25 jul of Lewis lymph node cells at tO*/ml. This ■ 
incubated for 1 hr on ice, and the cells were washed twice. Af 
the second wash, 100 /il of immunoadsorbfflit-purifjed rab 
F<ab')x anU-rat F(ah')a at 25 /ig/ml and trace-labelled wicK? 
were added to the ceU buttona. This was incubated on ice fik 
hr^ washed twico, and cell bound radioactivity' maaimredi 
gamma counter. ^ 
Lymphocyeotoiicity nnj^ay. Complement-dependent lympt 
cycocoxirrity was meaiajred using a "Cr release assay. tS 
microliters of Lewis peripheral blood lymphocytes {2 X lOVi 
labelled with *'Cr were added to 2 ^1 of sennn. IgG, or 
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"tions in Terasaki piatea and ini:ubatcd for 30 min at a? C. 
H micmUtcTB of frcsh]y thuwcd ^nea pig complement W6^e 
^ed and after ai) additional 60-aun Ihrubatian, tb* plates 
:^ oftfttrifugcd at 250 m for 10 min jit 4 C, aud 6 4 of 
vmatant harvested with a Lant; LfCV^y pipcttti. SampJax 
; conn tad in a {januDa counter. 

lumala wre bled at day 7 a£L«r traniq^lantaclon for fienim 
, hoc>totoxic antibody measurement. Sptacircc cytotoxicity 
calculated as follows: 
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I £ ia experimGnbiJ release, Af is nuudmimi releaa* using 
fluted hyperimmune scnnn, and C is back^roiand roleaae 
i normal rat ^vrum and complement, 
he ability of P<ab')j to block the complenient.depflndenc 
*-iticity of wholo alloanfcujeium wh6 tested by (1) diiutinri 
rum in undUuted F(ab')i and (2) pcreincubating the target 
,.with undiiutfiri Jf(^h%, In the letter cscperiment. 4 x JCi" 
t cells ^lere incubaced in aoo of undiJuted Fiab'h for 6Cp 
t4 C. waslied twico, and thto used afl tJirgcts with whole 
useuim and a rabbit unti-rat lymphocyte strum. Ointral 
^werc poreincubated with 300 ^ of normal valine. The rcsailts 
bia latter blocking assay are ezprensed ai Specific c-ytutox- 
to fitandardiee resultA for the two cell preparations. 
'"'tmcnt groups. The treatment gmups w»re as follows! 1: 
a received no trwicment; 2: 25 of enhancing serum on 
^ ) and 1 ; 3: 30 /d of enhancing Kemm on days 0 and 1; 4; 50 
f IgCi (0.3$ mg) On daya 0 nnd 1; 5; 5p\ of IgG (0.03$ mg) an 
w 0 and 1; 6t .sno ^d of F(ab'), (3 mg) on daya 0 and 1; »nd 7; 
;mI of F(ab')a followed ^ hr later by 50 ;J of IgG on daj-, 0 

RESULTS 

t^<t4ristu:s of the F(at'hpn>paraHoru The Plab'), prep- 
=n had completely lost ita abUity to induce, complement- 
. ^eat cyU^xicity (Fig. 1| but ita antigen-bindinR i«paclty 
.immipaired ^Pig. 2). The byp«rimmun*f scmm^ IgO, and 
.Ji had Yirtwafly identical antigen-binding Ci^jHcities. The 
— Oindmg of the h^-pca-immunfl denim ct undiluted anci 
as probttbly attributable, to higher backgrounda at these 
onsv 
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FfOVM 3. KeJurttan in compfement-depwidcm cytotoxicity by 
F(Bb ).. 'Cr Rel«Mc B»ia.y veraun Lewu p«r(phftral blood b-mpllucytan. 

Both dUution of the alloanusenim in P(ab').j (Fir. 3) and 
preincubation of the target cells with F(ab'), (Fig. 4> rcsulled in 
a aipnificaul reduction in the lyinphocytotoxif antibody litre. 
Preincubation of the .:<>Ib nude no diflference to the litre of the 
rabbit «ati-m lyraphcK:yt6 «Bnini. The inhibiUon of eytotoxkity 
by F(ab'), UlustrweB that negative cytotoxlcitv is An inarit^uate 
cntenon fnr judging tlw pujjtj- of a F(ab'), preparation, since 
the cytotDsIc litre wa« negative av»n with 1 pan aniisemm to 
' « contamination of >10% IgG relative to P(ab-}.j 

Tremulant resuU.H (Table I). It can b«. seen that both tha 50- 
and 25^,d doses, of h>i>erinimune Senim Rav« subeuintia] 
enhancement The leu consistent results with thu 2i-id dose 
8ugg«it that thi«; is agproacliing the miniinuni effective dose for 
this batch of senim. The 50-/d (0.38 mg) dase of IgC gave 
aigiiincant enhancemeni. although four of the five animals had 
rejection cm«. The 5.^1 dose nf [gG, nlthoutfh lew effective 
than the €0-^1 dose. ««iU had tome iniin«D0*uppre6aive ofTect. 
However the GOO-jd (3 mg) dose of F(ab'), had onl>. a trivial 
effecL AU animals had severe acute rejecripn (median hlood 
T*. * j^^/li" = lOe ± U mmol/liter). from which four 
of K« died. This dox nr P(ab'>, had 10 timea the antigen- 
b.ndinp capacity of the 50-^1 dose of IpG and 100 tinjca the 
anbgen-binding capacity of G-^l dose. Thu». Ffab'J, was approx- 
imately 100 timcfi less effective than whole IgG. 

In a further experiment we anempt«l to block the enhancine 
effect of IgG by prior administroiion of F(ab'),, Five hundred 
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microliters (3 mc) otPM'h wer« administered af^rtha release 
of the viucular clamp.. Thihty minute, later 80 ol 

wTr^ S^n T u'^'' ^"^^'^^'"tio". in all ca«J 

dence for the Uck of eff«ctivon^ of F(ab% can he seen ftom 

9 • ?^ hyp-nmmune atnmi resulted in 

a pmul «,ppres«un of the lymphocylirtmit. «otil«dy rcsponiJ! 
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FifiUKF. Reduction i„ complement-d^p^dcnt cviotaxklly hy 



tr<«tocnt with F^ah ), did not 'Ilie remilte in tha anbr 
tMAted with F(iib-), were aimiJar w those of coQtroU 

HuUolomical t€sulU. Seven-day bkipaiefifrom untTGAted, 
mal5 Ahowcd evidance of advanced tt&vere reiectioti, ThA m 
vnent features u-ere inteixtitial haeinbrrhaec. tubular n«cro 
ami glom«nilar capUlary necTosia Animals treated wtt}i 
hancin^ senim f25- and KO-^I doses) andlgG (50 and 5' 
Hhowed a different pattariL GlomemU and cubtilas wer» ooa 
but, m contmt to the control kidneya, thare was a 
mononijclear call infiltrate and interatitiaj oedama. 

AiumaJH treated with Ftabl, show^i severe acute rejecfe 
although somewhat less aevera than that of controls. There « 
intemiUHj haemonhatfe, mononudaar call inQtration. ondj 
bular n«K;ro8is but m> ^omeniJar r^pnkiy necrora. Autii 
spacimens from th« four animala treated with FCabOa tliat $ 
Hhowftd a siruilar degree of rejectLcr. to that of controls. incS 
ing arterial fibrinoid necrxMis I 

1 
I 

DISCUSSION 

Thus, oar r«ult8 ahow that Frab'^, is appronmately MXmI 
le« affectiva than whole antibody for the induction of anl^ 
ment of renal allografta The F<ab'), preparation dkl have^ 
a^Mfht urnnuDaRuppretoive effect in that two of six rata racoviS 
from a rejection nmctiott and aurvived indefinitaly. Howva^ 
wa3 nut possible to distinguish whethar this was becausa | 
aheht enhancing effect of P(ab'h or whether it was bacaiifiS 
the tiny aniounts of contaminating IpG. Assumins a lev^ of* 
contamination of the Ffab-)^ tha animala would have tbc^ 
tha equivalent of 5 >a cf IgfG in each 500-^1 doae of Fiah%i 
fact, R o-^d doflse of IgG was shown to be significantly immn^* 
supiireasive. The four animals so treatad eurvived da^^pite aak 
redaction. ^ »i 
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rrtwlvs show that the Fc part of the «nlihody molecule 
,ja»ary for th« indiKrion of «rthanccinent. It ifi unlikely 
the dJgcation of the Ig^i resulted in any Rdectiv* \osa of 
M-WiJtfi activity beuauae cxhiuative red blood cell abfiorp- 
i conW lOTiove no more thAn 20% of the binding capacity of 
■if (»b')i to Uwis lyiuph node lymphocyten (J 7). One possi- 
W which wv did not explore is that the diminisheH cflfective- 
i of Fiabia was attributable tt> the mxich shorter half-life of 
comparBd to whole Ie<i {28). However, Sinclair et aL 
hivo shown that the dinimished fiffectiv^ncss of \Hah% in 

^ the antisheep erythrucvte haemolyaiti response 

lOt he attributed to the more rapid meT^boLism of F(ab')j, 
and Kftppler {20) hav6 recently augge»ted that Hup- 
by antibody can occur in two way^. The first u Fc 
lent imd depends on covAnnR of antigenic siica by 
Jy<orF(ab')3) preventing antigenic rccogniuou, end large 
•re needed for an effect The Kccond ie Fc dependent and 
*nt3 T and B cell cowpcration by the nonspecific attach- 
of antigen antibody cnmplax&s to the F<-' roceptwrfi of 
hages and B tells, thuA taking antigen, which could 
ite helper cell activity^ out of circulation. 
Tbs role of the Fc part of the IgG molecule in enhiutcement 
^ Bftknown. Kacently, Hvitcbinfloa and Zola {21) have po>jtu- 
^^-^ a mechanism which involves opeoniaation t>( antigen- 
ive celte because of antigen-antibody eomplexfefi bound to 
weeptor. In chia model the Fc part of th« antibody would 
Sibidi the whole compifix to Fc receptors on the mawphage. 
i^^This large diffexence in potency makes the clinical use of 
;%4bna impmccicaL Ho\*'evei, the failure nf FCab')^ to inhibit 
^ enhancing capacity of 5u^ei>u that it might be poHsible 
^^ preveot antibody-iwediated damage to o graft with F(»b')- 
'Mixk might limit the concentration of cytotoxic antib«Hiy on 



graft target cells, thereby inhibiting efficient activation of com- 
plement (5)- 

AriiMwied^entg. The exCftUent lechnxcal aiaa*tance of Joanne GaJc 
and Elcxut l>rexJer iu ^atefuUy jLCVCPO^'Wlgcd. 
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